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bstract
This study was undertaken to investigate the effect of hydrogen sulfide against endothelial dysfunction induced by high glucose
n isolated rabbit aorta. Isolated aortic rings of adult male New-Zealand white rabbits were used for the study. The endothelial
ysfunction was induced by incubation with high glucose (44 mM) for 4 h. The effect of co-incubation of NaHS with high glucose
as investigated using aortic reactivity measurement and estimation of oxidative stress and nitric oxide release. Incubation of aortic
ings with high glucose (44 mM) for 4 h resulted in significant decrease in phenylephrine (PE)-induced contraction and a significant
nhibition of acetylcholine-induced endothelium dependent relaxation (EDR); however it had no effects on sodium nitroprusside
ndothelium independent relaxation (EIR). High glucose produced a significant increase in lipid peroxidation and reduction in the
evel of superoxide dismutase (SOD) and reduced glutathione (GSH) in the aortic homogenates. In addition, high glucose produced a
ignificant decrease in nitrite/nitrate concentrations (NOx) in the aortic homogenates. These changes were counteracted by hydrogen
ulfide co-incubation as it significantly attenuated impairment in vascular reactivity. Furthermore, hydrogen sulfide showed potent
ntioxidant activity as well as causing a significant increase in NOx. These results suggest that hydrogen sulfide can restore impaired
ndothelial dysfunction induced by high glucose in isolated rabbit aorta, which may be related to scavenging oxygen free radicals
nd enhancing NO production.
 2013 Taibah University. Production and hosting by Elsevier B.V. All rights reserved.eywords: Hydrogen sulfide; Aorta; High glucose; Rabbits
Abbreviations: ACh, acetylcholine; iNOS, inducible nitric oxide
ynthase; GSH, reduced glutathione; NOx, nitrite/nitrate; PE, phenyle-
hrine; ROS, reactive oxygen species; SNP, sodium nitroprusside;
OD, superoxide dismutase; TBARs, thiobarbituric acid reactive sub-
tances.
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The vascular endothelium plays a critical role in con-
trolling the tone of underlying vascular smooth muscle
by producing vasodilator mediators. Many metabolic
disturbances of diabetes and hyperglycemia have been
suggested to be the main cause of endothelial dysfunc-
tion. High glucose in vitro or in vivo has been reported
to inhibit acetylcholine (ACh)-induced endothelium-
dependent relaxation responses [1], to impair the
biological synthesis pathway of nitric oxide (NO) [2],
and to generate reactive oxygen species [3].
Hydrogen sulfide (H2S), a colorless gas with a char-
acteristic smell of rotten eggs, has been known for
decades as a toxic environmental pollutant. Recently
H2S has attracted substantial interest as a potential inor-
ganic gaseous mediator with biological importance in
cellular functions [4,5]. H2S has been considered as the
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third gasotransmitter, in addition to NO and CO, in the
mammalian body and in the cardiovascular system in
particular [6]. It plays an important role in modulat-
ing vascular tone and mediating both vasorelaxation and
vasoconstriction. Previous reports have shown that appli-
cation of NaHS, a H2S donor, induced vasodilation of rat
aortic rings in a concentration-dependent manner. The
main mechanism for H2S action was considered to be
the activation of KATP channels, because H2S increased
whole-cell KATP channel currents in rat aortic vascular
smooth muscle cells [7]. Ali et al. [8] showed that low
concentrations of NaHS or H2S reversed the vasorelax-
ant effects of endothelium-dependent vasodilators such
as ACh and histamine. Furthermore, low doses of NaHS
increased the mean arterial pressure in anesthetized rats
in vivo. The vasomodulatory effects of H2S depend on
factors such as concentration, species and tissue type.
Endogenous H2S is mainly generated in mammalian
tissues from amino acids such as l-cysteine and homo-
cysteine via the transulfuration pathway, predominantly
by the pyridoxal 5′-phosphate-dependent enzymes,
cystathionine--lyase (CSE), cystathionine--synthase
(CBS) and 3-mercaptopyruvate sulfurtranferase (3MST)
[9]. CSE is highly expressed in the cardiovascular sys-
tem (aorta, pulmonary artery, mesenteric artery, tail
artery and portal vein). Many studies have shown
that H2S exerts regulatory effects on the pathogenesis
of various cardiovascular diseases such as hyperten-
sion, atherosclerosis, pulmonary hypertension, shock
and myocardial injury [10]. Therefore, the present study
aimed to explore the effect of hydrogen sulfide on
high glucose induced-endothelial dysfunction of isolated
rabbit aortic rings and to investigate its possible mecha-
nisms.
2.  Materials  and  methods
2.1.  Chemicals
Sodium hydrogen sulfide (NaHS), phenylephrine
(PE), ACh, and sodium nitroprusside (SNP) were pur-
chased from Sigma–Aldrich chemical Co. (MO, USA).
All other chemicals and biochemicals used in this study
are of high analytical grade. All drugs were added to the
organ bath in a final volume of 0.1 mL.
2.2.  AnimalsTwenty-five adult male New-Zealand white rabbits
weighing 1.5–2 kg were obtained from Urology and
Nephrology Center, Mansoura University, Egypt. They
were housed in conventional cages and acclimatized foriversity for Science 7 (2013) 97–104
at least one week prior to experimentation. They were
maintained under standard conditions of temperature
about 25 ±  2 ◦C with a 12 h on/off light schedule with
free access to standard food (El Nasr Lab Chem. Co.,
Egypt) and tap water. All animal experiments described
in this study comply with the ethical principles and
guidelines for the care and use of laboratory animals
adopted by Research Ethics Committee, Faculty of Phar-
macy, Mansoura University.
2.3.  Preparation  of  rabbit  thoracic  aortic  rings
Rabbits were anesthetized by the injection of
ketamine (50 mg/kg) and xylazine (10 mg/kg) into the
marginal ear vein. Under anesthesia, the thorax was
opened and the descending thoracic aorta was carefully
and rapidly removed and freed of adhering soft tissue.
The aorta was cut into rings (2–4 mm in length) and
placed immediately in a cold oxygenated physiological
salt solution (PSS, Krebs–Ringer-bicarbonate solution)
of the following composition (mM): NaCl, 118; KCl, 4.7;
MgSO4·7H2O, 1.2; KH2PO4, 1.2; CaCl2, 2.5; NaHCO3,
25 and glucose, 11. The PSS was bubbled with 95%
O2 + 5% CO2 (pH 7.4).
2.4.  Assay  of  vasoreactivity
For isometric force recording, the aortic rings were
mounted between two stainless steel hooks and sus-
pended in a 20 mL organ bath containing PSS at 37 ◦C
bubbled with 95% O2 + 5% CO2. After equilibration
under no tension for 30 min, the aortic rings were allowed
to equilibrate for 1 h at a resting tension of 2 g. During
the equilibration period, PSS was changed every 15 min.
Isometric tension generated by the vascular smooth
muscle was measured by means of an isometric trans-
ducer (model 72-4493, Harvard Apparatus) connected
to a 2-channel oscillograph (model 50-8622, Harvard
Apparatus Ltd., South Natick, MA, USA). Before each
experiment, aortic rings were stimulated three times with
80 mM KCl until a reproducible contractile response was
obtained. The presence of functional endothelium was
verified by the ability of ACh (10 M) to induce more
than 50% relaxation of aortic rings previously contracted
by PE (1 M).
The model of high glucose-induced aortic endothelial
impairment was adapted based on the methods described
by Qian et al. [11]. Briefly, after 4 h incubation in high
glucose (44 mM), contraction with 80 mM KCl was
carried out before cumulative concentration–response
curves (CRCs) to PE (0.001–10 M) were constructed.
Smooth muscle contraction was calculated as % of
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aximal steady state contraction induced by 80 mM
Cl. The CRC for each experimental condition was
lotted and the values of maximal-agonist induced
esponse (Emax) and the concentration of the agonist
expressed as negative log molar concentration) pro-
ucing 50% of Emax (pD2) were deduced from it. The
ighest response obtained was considered as the max-
mum response (Emax). The half maximum effective
oncentration (EC50) was defined as a concentration of
he agonist that induced 50% of maximal response.
To measure vasorelaxation, rings were first precon-
racted with PE (1 M) and after reaching a steady
tate contraction (plateau), cumulative CRCs to ACh
0.001–10 M) or to SNP (0.001–10 M) were con-
tructed. Relaxant responses were expressed as the
ercentage decreases of the magnitude of the contrac-
ion induced by PE before the application of ACh or
NP. The maximum effect (Emax) and inhibitory con-
entration 50% (IC50) were determined from the CRC,
nd pD2 was calculated as −log IC50.
.5.  Experimental  protocol
The preparations (rings) were divided into 5 groups
ith 5 aortic rings in each group (only one aortic ring
rom one rabbit was used). First, a normal control bioas-
ay of vasoreactivity was formed in normal PSS solution.
he aortic rings of each group were then continually
ncubated for 4 h in the following medium: (1) control
roup: glucose 11 mM in PSS solution; (2) high glucose
roup: glucose 44 mM in PSS solution [12]; (3) manni-
ol group: mannitol 44 mM in PSS solution; (4) denuded
ndothelium group (the endothelium was mechanically
emoved by gentle rubbing with moistened cotton) and
5) high glucose + NaHS group (100 M in PSS solution
ontaining glucose 44 mM). The incubation medium was
hanged every 30 min and NaHS was present throughout
he incubation. After the incubation period, the perfusion
olution was changed to PSS solution, and bioassay of
asoreactivity was performed.
.6.  Biochemical  parameters
The aortic rings were separated and treated accord-
ng to the same procedure as mentioned before. Aortic
ings were collected after the incubation period, blot-
ed dry, weighed and then made into a 5% tissue
omogenate in ice-cold 0.9% NaCl solution using a vari-
ble speed homogenizer (OMNI international, USA).
issue homogenates were centrifuged (1000 ×  g, 4 ◦C,
0 min) and supernatants were obtained to measure the
ollowing parameters.iversity for Science 7 (2013) 97–104 99
2.6.1.  Estimation  of  lipid  peroxidation
The thiobarbituric acid reactive substances (TBARs)
concentration in the homogenate supernatant was mea-
sured according to Ohkawa et al. [13]. Briefly, 1.0 mL
of 20% trichloroacetic acid and 1.0 mL of 1% thiobar-
bituric acid reagent were added to 100 L supernatant,
then mixed and incubated at 100 ◦C for 80 min. After
cooling on ice, samples were centrifuged at 1000 ×  g
for 20 min and the absorbance of the supernatant was
read at 532 nm. A standard graph using 1,1,3,3 tetram-
ethoxypropane was plotted to calculate the concentration
of TBARs which were expressed as nM/g tissue.
2.6.2. Estimation  of  superoxide  dismutase  (SOD)
activity
SOD activity in aortic homogenates, as an index
of endogenous antioxidant activity, was measured
spectrophotometrically in duplicate by monitoring
the SOD-inhabitable autooxidation of pyrogallol, as
described by Marklund [14]. In brief, the reaction mix-
ture consisted of 24 mmol/L of pyrogallol in 10 mM HCl,
Tris buffer (pH 7.8). The reaction was carried out at
25 ◦C. The rate of increase in absorbance at 420 nm was
recorded. One unit of enzyme activity is defined as 50%
inhibition of pyrogallol autooxidation under the assay
conditions. The SOD activity was expressed as Unit/mg
protein.
2.6.3. Estimation  of  reduced  glutathione  (GSH)
GSH was determined according to the method
described by Ellman [15]. In brief, an aliquot of the
supernatant fraction of the aortic homogenate was mixed
with 10% trichloroacetic acid, the mixture centrifuged
at 1000 ×  g  for 5 min, and an aliquot of the clear
supernatant was mixed with 1.7 mL of 0.1 M phosphate
buffer pH 8.0 and 0.1 mL of 0.02 mol/L 5,5-dithiobis-
2-nitrobenzoic acid in 100 mmol/L phosphate buffer
pH 8.0. The absorbance of the resulting product was
measured spectrophotometrically at 405 nm. The con-
centration of GSH in the sample was derived by reference
to a calibration curve of GSH prepared from serial
dilutions of reduced glutathione (0.03–0.5 mol/mL).
They were treated in an identical manner as the aortic
homogenate samples. The results were reported as M/g
tissue.
2.6.4. Estimation  of  NO  concentration
The concentration of total NOx was measured as anindicator of NOS activity. The principle of the assay is
the conversion of nitrate into nitrite and followed by
color development with Griess reagent (sulfanilamide
and N-naphthyl ethylenediamine) in acidic medium. The
bah University for Science 7 (2013) 97–104
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Fig. 1. Effect of sodium hydrogen sulfide, NaHS (100 M) co-
incubation with high glucose (44 mM) on PE (0.001–10 M)-induced
contraction in rabbit aortic rings. Tension was measured and calcu-
lated as a percentage of the contraction in KCl (80 mM). Data are
expressed as means ± S.E.M., n = 5. *P < 0.05 as compared to con-100 D.H. El-Kashef et al. / Journal of Tai
absorbance was determined at 540 nm and the amount of
NOx in the test samples was determined by interpolation
of the result into the standard curve of nitrite prepared
from serial dilutions of a 2000 M stock solution. All
assays were performed in duplicate and expressed as
M/mg protein.
2.7.  Statistical  analysis
The results are presented as the mean ±  standard
error of mean (S.E.M), where (n) equals the number of
animals or preparations. Non-linear regression analysis
(4-parameter curve fit) was carried out using GraphPad
Prism software (GraphPad Software Inc., San Diego,
CA, USA) and significant differences between groups
were determined with one-way ANOVA followed by
Tukey–Kramer multiple comparisons test. P  < 0.05 was
statistically significant.
3.  Results
3.1.  Effect  of  NaHS  on  high  glucose-induced
changes in vasoconstriction  to  PE
As shown in Fig. 1, incubation of aortic rings with
PSS containing normal glucose for 4 h had no effect on
PE-induced contraction. Incubation of the aortic rings
with high glucose (44 mM) for 4 h produced significant
reduction in PE-induced contraction compared to PE-
induced contraction in control group. Also, incubation
with mannitol (44 mM) had no effect on PE contraction,
thus excluding the effect of increased osmolarity of high
glucose on PE-induced contraction.
The role of endothelium was tested by incubation of
endothelium-denuded rings with high glucose. The high
glucose induced impairment of PE contraction was abol-
ished by removal of endothelium, indicating that high
glucose-induced effect is endothelium-dependent. Incu-
bation of aortic rings with NaHS (100 M) significantly
Table 1
Effect of sodium hydrogen sulfide, NaHS (100 M) co-incubation with high 
pD2 values in rabbit aortic rings.
Parameter Control High glucose Mannitol 
pD2 6.04 ± 0.15 5.65 ± 0.33 6.04 ±
Emax 118 ± 2.71 88.25 ± 1.55* 116.25 ±
Tension was measured and calculated as a percentage of the contraction in KC
pD2 is the negative logarithm of the EC50.
Data are expressed as means ± S.E.M., n =5.
* P < 0.05 as compared to control group.
# P < 0.05 as compared to high glucose group (one-way ANOVA).trol group. #P < 0.05 as compared to high glucose group (one-way
ANOVA).
prevented the high glucose-induced attenuation of PE-
induced contraction (Table 1).
3.2.  Effect  of  NaHS  on  high  glucose-induced
changes in  vasorelaxation  to  ACh  and  SNP
ACh-induced endothelium-dependent relaxation of
aortic rings was significantly impaired after 4 h incu-
bation with high glucose (44 mM) compared to
ACh-induced relaxation in aortic rings incubated with
PSS containing normal glucose for 4 h (Fig. 2).
Similar to PE-induced contraction, incubation with
44 mM mannitol had no effect on ACh-induced relax-
ation. This indicates that acute exposure to high glucose
causes endothelial dysfunction leading to impairment
of both PE-induced contraction and ACh-induced
glucose (44 mM) on PE (0.001–10 M)-induced changes in Emax and
High glucose + NaHS Denuded endothelium
 0.16 5.69 ± 0.18 5.7 ± 0.33
 2.39# 108.75 ± 4.3# 119 ± 4.20#
l (80 mM).
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Table 2
Effect of sodium hydrogen sulfide, NaHS (100 M) co-incubation with high glucose (44 mM) on ACh (0.001–10 M)-induced changes in Emax and
pD2 values in rabbit aortic rings precontracted with PE (1 M).
Parameter Control High glucose Mannitol High glucose + NaHS
pD2 6.56 ± 0.05 4.73 ± 0.17* 6.35 ± 0.09# 6.21 ± 0.12#
Emax 88.25 ± 2.689 31.8 ± 1.068* 83.75 ± 1.493# 61.75 ± 2.78*,#
Tension was measured and calculated as a percentage of the contraction in response to PE (1 M).
pD2 is the negative logarithm of the IC50.
Data are expressed as means ± S.E.M., n = 5.
* P < 0.05 as compared to control group.
# P < 0.05 as compared to high glucose group (one-way ANOVA).
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Fig. 2. Effect of sodium hydrogen sulfide, NaHS (100 M)
co-incubation with high glucose (44 mM) on ACh (0.001–10 M)-
induced vasorelaxation in rabbit aortic rings precontracted with PE
(1 M). Tension was measured and calculated as a percentage of
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Fig. 3. Effect of sodium hydrogen sulfide, NaHS (100 M)
co-incubation with high glucose (44 mM) on SNP (0.001–10 M)-
induced vasorelaxation in rabbit aortic rings precontracted with PE
(1 M). Tension was measured and calculated as a percentage of
lial cells, such as impairing endothelium-dependenthe contraction in response to PE (1 M). Data are expressed as
eans ± S.E.M., n = 5. *P < 0.05 as compared to control group.
P < 0.05 as compared to high glucose group (one-way ANOVA).
elaxation. Co-incubation with NaHS prevented this
mpairment of ACh-induced relaxation (Table 2).
To examine if high glucose affects endothelium-
ndependent relaxation or not, relaxation responses to
NP, a nitric oxide donor, were examined before and
fter incubation with different treatments. Relaxation
esponses induced by SNP were not affected by incu-
ation with either normal or high glucose (Fig. 3),
onfirming that endothelium is the major site in aortic
ings affected by high glucose.
.3.  NaHS  effect  on  high  glucose-induced  changes
n oxidative  biochemical  parameters
As shown in Table 3, 4-h incubation of isolated aor-
ic segments in high glucose resulted in an elevation ofthe contraction in response to PE (1 M). Data are expressed as
means ± S.E.M., n = 5. *P < 0.05 as compared to control group.
#P < 0.05 as compared to high glucose group (one-way ANOVA).
TBARs concentration, decrease of SOD and GSH activ-
ities in aortic tissue. Furthermore, high glucose caused
significant reduction of NO releasing from aortic seg-
ments (Fig. 4). Co-incubation with NaHS (100 M)
significantly prevented the increase of TBARs concen-
tration, and protected the activity of SOD and GSH as
well as the release of NO in aortic segments. Mannitol
(44 mM) had no effects on TBARs concentration, SOD,
and NO as compared to the control group.
4.  Discussion
High glucose has many toxic effects on endothe-relaxation, decreasing NO bioactivity, generating free
radicals, and increasing apoptosis [16]. The results pre-
sented have shown that acute exposure of aortic rings
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Table 3
Effect of sodium hydrogen sulfide, NaHS (100 M) co-incubation with high glucose (44 mM) on thiobarbituric acid reactive substances (TBARS),
superoxide dismutase (SOD) and glutathione (GSH) in rabbit aortic homogenate.
Parameter Control High glucose Mannitol High glucose + NaHS
TBARS (nM/g tissue) 4.5 ± 0.2 7.5 ± 0.185* 4.2 ± 0.2627# 5.16 ± 0.1077#
SOD (Unit/mg protein) 163 ± 6.633 85 ± 3.536* 165.8 ± 3.023# 145 ± 5.477#
GSH (M/g tissue) 9.25 ± 0.3227 4.5 ± 0.2041* 9.375 ± 0.427# 8.125 ± 0.427#
Data are expressed as means ± S.E.M., n = 5.
* P < 0.05 as compared to control group.
# P < 0.05 as compared to high glucose group (one-way ANOVA).
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Fig. 4. Effect of sodium hydrogen sulfide, NaHS (100 M) co-
incubation with high glucose (44 mM) on nitrite/nitrate (NOx) level
in rabbit aortic homogenate. Data are expressed as means ± S.E.M.,
are in line with recent publications, where H2S was foundn = 5. *P < 0.05 as compared to control group. #P < 0.05 as compared
to high glucose group (one-way ANOVA).
to high glucose impairs both PE-induced contraction
and ACh-induced EDR, without affecting SNP-induced
EIR. Additionally, high glucose increased lipid peroxi-
dation in the aortic homogenate as indicated by increased
TBARs concentration accompanied by decreased activ-
ities of both SOD and GSH. NaHS co-incubation
prevented endothelium dysfunction induced by high glu-
cose exposure. In addition, NaHS increased the levels
of both SOD and GSH in aortic homogenate leading
to decreased TBARs concentration. Furthermore, NaHS
increased the level of NO in aortic homogenate. Col-
lectively, this study demonstrated for the first time the
beneficial effect of NaHS against high glucose induced
endothelial dysfunction in isolated rabbit aortas.
Endothelial dysfunction is an early event in the devel-
opment of vascular complications of diabetes mellitus.
Previous studies showed controversial results of the
effects of high glucose on PE-induced contraction. It
was shown that PE-induced contraction was enhanced in
streptozotocin-induced diabetic rats [17], but impaired
in another study of diabetic rats [11]. In addition,PE-induced contraction was significantly increased
during the early stage of diabetes, whereas it was signif-
icantly reduced at the medium and late stage of diabetes
[18]. Prolonged exposure to high glucose in vitro or
in vivo has also been shown to inhibit ACh-induced
endothelium-dependent relaxation, while not affecting
SNP-induced endothelium-independent relaxation [19].
Our results indicate that acute exposure to high glu-
cose impaired PE-induced contraction and this effect
was dependent on endothelium, since denudation of
the aortic rings prevented this vascular dysfunction. In
addition, ACh-induced, but not SNP-induced, relaxation
was impaired by acute exposure to high glucose, pro-
viding evidence that endothelium is the main target
affected by high glucose. Co-incubation with NaHS sig-
nificantly attenuated high glucose induced impairment
of vascular reactivity. NaHS prevented the attenuation
of PE-induced contraction and ACH-induced relaxation
indicating the beneficial effect of NaHS in protecting
the endothelium against the damage caused by high
glucose.
While various potential mechanisms have been pro-
posed to account for endothelial dysfunction in diabetes,
emerging evidence suggest a causal role for oxida-
tive stress in this process. ROS can directly inactivate
endothelial factors such as NO, alter protein function
and act as cellular signaling molecules [16]. This is
actually consistent with results of the present study
which have shown that high glucose induced a marked
increase in lipid peroxidation as indicated by increased
level of TBARs, and decreased antioxidant enzymes
which confirms that exposure to high glucose leads to
oxidative stress which contributes to endothelial dys-
function. Pretreatment of aorta with NaHS prevented
high glucose-induced oxidative stress as it increased the
levels of both SOD and GSH in aortic homogenate lead-
ing to decreased TBARs level to control levels. Our datato reduce oxidative stress by inducing the production
of glutathione via improving the glutamate transporters
activities [20–22]. This antioxidant effect of NaHS may
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ontribute to its protective effect against high glucose-
nduced vascular dysfunction.
NO, an endothelium-derived relaxing mediator is
ital for maintaining the tone of underlying vascular
mooth muscle. It has been demonstrated that endothe-
ial dysfunction induced by high glucose is related to
ecreased release of NO from endothelial cells. Dia-
etes induced hyperglycemia results in increase of vessel
ermeability and dysfunction of vessel endothelium,
ecause hyperglycemia inhibit the endogenous synthesis
f NO [23], decrease the activity of vasodilator factors
ncluding NO and enhance the activity of vasoconstric-
or factors including angiotensin II and endothelin-1.
O easily reacts with superoxide, generating the highly
eactive molecule peroxynitrite (ONOO−), and trigg-
ring a cascade of harmful events. Firstly, increased
evels of ONOO− are associated with apoptosis in
yocytes, endothelial cells and fibroblasts in diabetes.
econdly, ONOO− decreases NO bioavailability, caus-
ng impaired relaxation. Furthermore, ONOO− oxidizes
etrahydrobiopterin, an important cofactor for NOS, and
auses uncoupling of NOS, which produces superox-
de instead of NO [24]. All these reactions contribute to
he pathogenesis of endothelial dysfunction, including
mpairment of endothelium-dependent vasorelaxation.
In the present study, incubation of isolated rabbit
ortic rings in high glucose concentration significantly
educed the NO level in aortic homogenates. Co-
ncubation with NaHS significantly elevated the reduced
O level. Previously, NO and H2S have been sug-
ested to collaborate in regulating vascular homeostasis
nd vasodilation [25]. Moreover, at low concentrations
2S has been shown to enhance the release of NO
rom vascular endothelium [7]. Therefore, it is possi-
le to presume that the protective effect of NaHS against
lucose-induced endothelial dysfunction in rabbit aorta
s related to its ability to inhibit the decrease of NO levels
ia reducing oxidative stress and maintaining the release
f endothelium-derived NO.
In summary, the present observations identify the
otential protective effect of NaHS against high glucose
nduced endothelial dysfunction. The vasoprotective
ffect of NaHS may be related to the decrease of oxida-
ive stress injury and increasing NO. These results
rovide a potential new target for intervention in the
revention of diabetic complications.
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